The meteorological site at Abha was chosen to represent the mountainous area of the Asir. Abha is located in the mountains but is also a city of about 75,000 people. The sampler was placed at the Ministry of Agriculture and Water office near Abha Reservoir. This area is residential and light industrial. Also, it is near a major highway around the town. Although construction is heavy in Abha, the area near the sampler has been built up previously and construction is not currently heavy.
Tabuk was chosen to represent the desert areas in the northwest of Saudi Arabia. Tabuk is a rapidly developing city of about 100,000 inhabitants located near an expanding agricultural area. Also, the city itself contains some light industry, much road and building construction and many automobiles. Where more than one rain gauge is located at a meteorological station, the priority of gauge readings is (1) recording rain gauge, (2) standard "8" rain gauge, and (3) totalizer rain gauge. The rainfall data are recorded to the nearest 0.1 millimeter. Amount and intensity of rainfall for each storm was collected to correspond with the water quality sampling described in the next section.
Water Quality Equipment
The Aero-Chem Metrics model 301JJ wet-dry precipitation collector (see The Aero-Chem sampler is designed to collect rain in a bucket which is open only during rainfall events. The second bucket is uncovered between rainfall events and only collects dry deposited material called dry fallout.
The sensor detects the occurrence of rainfall and activates the motor which moves the cover from the wet collector to the dry collector. The cover and the arms supporting the cover are teflon coated to reduce corrosion and sample contamination.
The sensor consists of a stainless steel grid positioned above, but isolated from a stainless steel base plate. The sensing circuit is activated when water droplets bridge the gap between the elements and reduce the resistance. The sensor base plate is heated during the rainfall cycle to increase the rate of evaporation and reduce the exposure of the wet collector after rainfall ceases.
The sample collection buckets are formed from high density polyethylene plastic to reduce contamination of the sample. A lid with a tight "0" ring seal is provided to permit quantitative handling of the buckets. Both buckets are held in place by spring clips but are easily removed and exchanged for clean ones.
A polyurethane foam pad, enclosed in polyethylene film, is fastened to the underside of the cover to ensure a tight seal with the collection vessel.
The seal reduces evaporation losses from the sample and prevents particulate matter to enter the wet collector during dry periods. Pressure on the pad is provided by spring tension in the cover arm.
Dry fallout buckets were changed at approximately two month intervals and the dry material scrubbed down from the sides and bottom and dissolved in one liter distilled water for laboratory analysis. One liter of water is necessary for proper laboratory analysis.
Rainfall samples were collected by pouring the water from the wet bucket into a one liter polyethylene bottle after the collection of a rainfall event.
The bottles were then sealed and sent to the laboratory for analysis. Since the amount collected was dependent upon the intensity of the storm, the amount for analysis was highly variable. Table 2 ) To be consistent with the analysis performed on the wet samples, electrical conductivity, pH, calcium, magnesium, sodium, potassium, bicarbonate-carbonate, chloride, sulfate, fluoride, boron, nitrate, total dissolved solids, and phosphate were determined on the dry fallout samples using the same methodology. (APHA, 1980) In Riyadh, the dry fallout contained a predominance of calcium, bicarbonate, and sulfate ions similar to the wet fallout. The pH was also higher than neutral, but more variable. Small amounts of chloride were present but sodium and potassium were not determined on most of the samples.
Concentrations of fluoride, boron, and nitrate were low.
Abha dry fallout was low in the concentration of calcium and bicarbonate ions.
Only one sample had sulfate and no sodium or chloride were determined.
However, two samples have low concentrations of potassium. Small concentrations of fluoride and nitrate were present, and the pH was neutral or slightly more basic.
In Hufuf , calcium and bicarbonate dominate with lesser amounts of chloride and sulfate, except in the October-November sample where sulfate was high. One sample contained sodium and two other samples contained low concentrations of potassium. Fluoride, boron, and nitrate were all present in low concentrations, and the pH was near neutral.
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The single sample from Tabuk is predominantly sodium sulfate with lesser amounts of calcium, bicarbonate, and chloride. Fluoride and nitrate were also present in small amounts.
The samples from Hufuf are more concentrated and nearer neutral pH than the samples from Riyadh, Tabuk -25-
SUMMARY AND CONCLUSIONS
Information collected for this report indicated that several years of data will be needed to adequately describe variations in rainfall in Saudi
Arabia. This is due to the lack of rainfall in this desert climate and the long periods of time between storms. As additional samples are collected, and more detailed data becomes available, more specific conclusions may be drawn.
Expansion of the sampling network from four to eight stations will provide data on additional areas and possibly allow the study of trace metals and isotope ratios. New sites are proposed for Buraydah, Sulayyil, Jeddah, and Jubail.
Even though rainfall has been scant, data indicate that the pH of rainfall in Saudi Arabia is near neutral or basic, indicating a lack of effect from imported nitric or sulfuric acids. Sodium and chloride from the Red Sea or the Arabian Gulf do not appear to be present in the rainfall in appreciable amounts. Particles of calcium, bicarbonate, or sulfate from local disturbances appear to be more important to the chemical quality of rainfall than ions from greater distances. Dry fallout is similar in concentration to the rainfall samples collected concurrently.
